Cancer-Associated Oxidase ERO1-α Regulates the Expression of MHC Class I Molecule via Oxidative Folding.
ERO1-α is an oxidizing enzyme that exists in the endoplasmic reticulum and is induced under hypoxia. It reoxidizes the reduced form of protein disulfide isomerase that has oxidized target proteins. We found that ERO1-α is overexpressed in a variety of tumor types. MHC class I H chain (HC) has two disulfide bonds in the α2 and α3 domains. MHC class I HC folding is linked to the assembly of MHC class I molecules because only fully disulfide-bonded class I HCs efficiently assemble with β2-microglobulin. In this study, we show that ERO1-α associates with protein disulfide isomerase, calnexin, and immature MHC class I before being incorporated into the TAP-1-associated peptide-loading complex. Importantly, ERO1-α regulates the redox state as well as cell surface expression of MHC class I, leading to alteration of susceptibility by CD8(+) T cells. Similarly, the ERO1-α expression within cancer cells was associated with the expression level of MHC class I in colon cancer tissues. Thus, the cancer-associated ERO1-α regulates the expression of the MHC class I molecule via oxidative folding.